In order to produce bioethanol from yellow poplar sawdust without detoxification, 13 deacetylation (mild alkali treatment) was performed with aqueous ammonia solution. To select the 14 optimal conditions, deacetylation process was carried out using different conditions: NH4OH 15 loading (2-10 % (w/v)) and solid-to-liquid ratio (1:4-10) at 121 °C for 60 min. In order to assess the 16 effectiveness of deacetylation, fractionation of deacetylated yellow poplar sawdust was performed 17 using dilute acid (H2SO4, 0.5-2.0% (w/v)), reaction temperature (130-150 °C) and time (10-80 min).
Introduction

26
The increasing demand for alternative sources of fuel has increased public interest in the 27 development of biofuel. Significant effort has been invested in the conversion of lignocellulosic 28 biomass to bioethanol as a potential source of fuel [1] . Lignocellulosic biomass, which is generally ３
Results and Discussion
77
Composition change in the liquid phase derived from deacetylated YPS
78
The effectiveness of deacetylation (mild alkali treatment) was determined by the appearance of 79 the formation of acetic acid in the liquid phase derived from YPS. Also, the additional effectiveness 80 of the deacetylation might have weakened the hemicellulose structure, because untreated biomass 81 revealed an intact structure, like a complex hierarchical structure with compact and highly 82 compressed surface. Table 1 summarizes the concentrations of acetic acid and other components in the liquid phase 84 after the deacetylation of YPS. The acetic acid formation was affected by NH4OH loading more than 85 by the solid-to-liquid ratio (S/L ratio) when the temperature and time were fixed. The maximum 86 acetic acid concentration of 8.16 g/L was found to be with 2% NH4OH loading and a S/L ratio of 1:4.
87
The liquid phase contained mostly acetic acid, and negligible quantities of sugars and other 88 inhibitors (not detected decomposed product, such as 5-HMF and furfural). Castro et al. [5] have 89 obtained the maximum formation of acetic acid in rice straw hemicellulosic hydrolysate, which 90 resulted in the highest hemicellulose extraction, and this is due to the acetyl groups being 91 structurally linked to hemicellulose. However, in this study, the acetic acid concentration decreased 92 with increasing NH4OH loading and S/L ratio (Table 1 ). In the present study, the highest 93 concentration of acetic acid was not obtained when the xmg (xylose + mannose + galactose)
94
concentration was the highest. We could predict that ammonium acetate is produced by saturating 
Optimization of the deacetylation process conditions
100
In order to optimize the deacetylation conditions, the conditions should be selected that maximize the removal of acetyl groups, with minimum degradation of cellulose and hemicellulose. The DSA fractionation was performed to optimize the condition as maximum hemicellulose (Figure 2(a) ), but it maintained or decreased at higher temperature (Figure 2(b) ). Regarding the (Table 3) , and the concentration of inhibitory compounds was 180 quite different for both, deacetylated and non-deacetylated. 5-HMF, and furfural were decreased, while xmg extraction yield was increased. 
184
210
The maximum ethanol concentration obtained from toxicity-reduced hydrolysate under 
235
During the fractionation step, 66.9% of hemicellulose was dissolved into liquid hydrolysate,
236
while acetyl group, ash, and water extractive were mainly removed. The TRH hydrolysate was 
268
The tubes were removed from the water bath, and the end caps and Teflon plugs were removed. The 
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